INTRODUCTION
Stichtite and reevesite are built of positively charged brucite-like layers and contain charge-compensating CO~ 2-anions and water molecules in interlayers, which identify them as members of the hydrotalcite-like group of minerals. In the literature, authors have failed to agree about stichtite and reevesite polytypism. White et al. (1967) described reevesite and Taylor (1973) described stichtite in terms of a three-layer rhombohedral cell with a = 3 It. De Waal and Viljoen (1971) found additional reflections in the XRD pattern of reevesite and proposed a new cell with a doubled a-parameter and number of layers. For the same reason, the XRD data of stichtite given in ASTM card (PDF) # 14-330 and reported by Tatarinov et aL (1985) was also interpreted in terms of a similar double cell. The present work is a further study ofstichtite and reevesite polytypism in an attempt to clarify whether six-layer polytypes of hydrotalcite-like minerals exist.
MATERIAL AND EXPERIMENTS
A sample ofstichtite from an ophiolite zone on Terectin Ridge (Altai Mountains) originally studied by Tatarinov et al. (1985) was kindly provided by the authors. The sample was a mixture of pink and greenish grains. As noted by Tatarinov et al. (1985) , the pink grains changed their color to green when exposed to light or X-rays. The chemical composition of the sample is presented in Table 1 as reported by Tatarinov et aL (1985) . Using a binocular microscope, the sample was divided into fractions of two colors. XRD data were recorded on a DRON-4 automatic powder diffractometer using graphite filtered CuKa radiation at 1 ~ (20)/min for both oriented and random powder specimens. The experimental data for reevesite were obtained from De Waal and Viljoen (1971) .
RESULTS AND DISCUSSION
The X-ray diagram from an oriented specimen is characterized by a rational series of basal reflections with an interlayer distance Co = 7.76 It for the pink grains and with co = 7.37 A for the greenish grains (Figure 1 ). Also included in Figure 1 is an XRD pattern Copyright 9 1993, The Clay Minerals Society of a pink specimen exposed to light for one week. The XRD pattern of the pink grains ( Figure IA) contains a set of narrow hkl reflections. Positions of all reflections fit a three-layer rhombohedral cell, common for most hydrotalcite-like C032 -bearing minerals. The unit cell parameters, experimental and calculated peak positions, and their indices are shown in Table 1 .
To test the crystal structure of the mineral, we have simulated its powder XRD pattern. A refined structure of hydrotalcite (Allmann and Jepsen, 1969 ) was used as the structure model. Good agreement between strong, moderate, and weak reflections in the calculated and experimental pattern (Table 2) suggests that the pink crystals are isostructural with hydrotalcite 3R1 (notation proposed by Bookin and Drits, 1993 , which allows us to apply the name stichtite to them.
The greenish sample has an XRD pattern that can be indexed in terms of a one-layer (1H) hexagonal cell with a = 5.30 A and c = 7.36 ,~ (Table 2 ). In contrast to basal reflections, the non-basal reflections are rather broad, and hkO reflections (e.g., 100 and 210) have shapes typical of two-dimensional diffraction bands ( Figure 1C ).
The XRD diagram of a pink sample that was exposed to light for one week (Figure 1 B) has features of both patterns. It contains split basal reflections with interlayer distances matching those for pink and greenish grains. Parts of non-basal peaks are consistent with a rhombohedral cell ofstichtite, and other parts resemble the X-ray diagram of the greenish grains. In fact, depending on the exposure time and light or X-ray intensity, different proportions of the coexisting phases can be obtained. These results suggest that the greenish grains represent an end-member product of a structural transformation of stichtite. Hereafter we will refer to this phase as "'modified stichtite."
Three processes are postulated to occur during stichtite transformation. The first involves regular displacement of layers in 3RI stichtite along the [i 10] direction, resulting in 1H polytype stacking. The second process is shrinking of the interlayer distance by 0.4 A. This shrinking happens abruptly, for a series of experiments with light-exposed samples showed neither mixed-layer phenomena nor intermediate d-spacings. The last 631
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Bookin, Cherkashin, and Drits process is the development of a superceU in the ab plane, probably through ordering of either COil inthe interlayers or cations in layers over the nodes of a lattice with a = ~/3ao The two-dimensional form of the hkO bands may be due to the fact that the ordering is not repeated strictly along the c axis.
In the light of the results described above, we can give a new interpretation for the XRD data of stichtite given in the ASTM (PDF) card # 14-330. Of the six diffraction peaks, incompatible with the hydrotalcitelike rhombohedral ceil, only one additional reflection was indexed in the double unit cell. Peaks at 7.2 A, 3.62 ~k, and 2.50 ~ were attributed to the admixture of serpentine, and peaks at 4.30 /~ and 1.84 ,~ were left unexplained. In fact, the set of d-values and peak intensities is very similar to that of light exposed stichtite, suggesting that the sample is in an intermediate stage of the stichtite transformation. All of the reflections on ASTM (PDF) card # 14-330 can be interpreted as resulting from a mixture of 3R~ stichtite proper and IH modified stichtite (Table 3) . Some observed reflections (e,g., those at 2.6 A, 1.66 A, 1.54 ,~, and others) may belong to both phases, but in Table 3 we have assigned indices of a 1H cell only to those peaks that cannot be indexed in a rhombohedral cell.
The XRD data of reevesite (De Waal and Viljoen, 1971) can be interpreted in a similar way, The most intense reflections fit the unit cell of the 3R~ polytype. Among reflections inconsistent with a rhombohedral cell are peaks at d = 7.2/k, 4.6 ,A,, and 3.6 ,~ ( Table 4) (Pausch et al., 1986 ) may provide 104 a hint. The authors recorded the appearance of a poorly 015 organized hydrotalcite-like material each time the temperature reached a limit that depended on the Mg-A1 107 018 proportion. The material never appeared at atmospheric pressure. The XRD patterns contained all the important features seen in the pattern of greenish grains 10.10 in our study, including a rational series ofbasa! reflections with d = 7.4/~ and d = 3.71 A; non-basal re-01.11 110 flections at d = 4.57 A and d = 1.68 A; and two-113 dimensional diffraction bands. The authors interpreted the material as a transitional phase between three-layer 10.13 hydrotalcite and two-layer manasseite. We would pro-116 pose that it was a IH mineral with a ~ 5 ~.
The principal conclusion of this paper is that both stichtite and reevesite do exist and are isostructural to 
